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SCIENTIFIC OPINION 
Scientific opinion on the safety and efficacy of Natugrain
® TS (endo-1,4-
beta-xylanase and endo-1,4-beta-glucanase) as a feed additive for pigs for 
fattening
1 
EFSA Panel on Additives and Products or Substances used in Animal Feed (FEEDAP)
2,3 
European Food Safety Authority (EFSA), Parma, Italy 
ABSTRACT 
Natugrain
®  TS  is  an  enzyme  preparation  that  contains  endo-1,4-beta-xylanase  and  endo-1,4-beta-glucanase, 
produced by two genetically modified strains of Aspergillus niger. This product is currently authorised for use in 
piglets (weaned), poultry species and ornamental birds as a zootechnical additive under the functional group of 
digestibility enhancers. The applicant is now seeking for the extension of its use as a zootechnical additive for 
pigs  for  fattening  at  a  dose  range  of  560  to  840 TXU  (thermostable  xylanase  units)  and  250  to  375 TGU 
(thermostable glucanase units) per kg feed. Since the product has been demonstrated to be  safe in piglets at the 
maximum  recommended  dose,  the  Panel  on  Additives  and  Products  or  Substances  used  in  Animal  Feed 
(FEEDAP) considers that this conclusion can be extended to pigs for fattening, provided that the same maximum 
dose applies. In two long-term trials, Natugrain
® TS significantly improved the performance of the pigs for 
fattening  at  the  minimum  recommended  dose  (560 TXU  and  250 TGU/kg  feed).  In  a  balance  trial,  the 
metabolisable energy content of the diet was significantly improved by the addition of Natugrain
® TS in feed at 
the minimum recommended dose. Therefore, the FEEDAP Panel concludes that Natugrain
® TS at the minimum 
recommended dose (560 TXU and 250 TGU/kg feed) has the potential to be efficacious in pigs for fattening. 
© European Food Safety Authority, 2013 
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SUMMARY 
Following  a  request  from  the  European  Commission,  the  Panel  on  Additives  and  Products  or 
Substances used in Animal Feed (FEEDAP) was asked to deliver a scientific opinion on the safety and 
efficacy of Natugrain
® TS as a feed additive for pigs for fattening. 
Natugrain
® TS is a feed additive that contains endo-1,4-beta-xylanase and endo-1,4-beta-glucanase, 
produced by two genetically modified strains of Aspergillus niger. This product is currently authorised 
for use in piglets (weaned), poultry species and ornamental birds as a zootechnical additive under the 
functional group of digestibility enhancers. The applicant is now seeking for the extension of its use as 
a  zootechnical  additive  for  pigs  for  fattening  at  a  dose  range  of  560  to  840 TXU  (thermostable 
xylanase units) and 250 to 375 TGU (thermostable glucanase units) per kg feed. 
A full description of the formulations, manufacturing process, purity, stability and homogeneity of the 
product, including the genetic modification of the production strains, has been provided in a previous 
assessment. The FEEDAP Panel considers that the safety aspects, other than the new target category, 
have been covered in the previous assessment and would not be affected by the requested extension of 
use. Therefore, the present opinion focuses only on the safety and efficacy of this enzyme preparation 
for the new target category. 
The applicant provided a tolerance study performed with weaned piglets that was previously evaluated 
by the FEEDAP Panel. In this study, the piglets tolerated well a 100-fold overdose of the maximum 
recommended  dose  (840 TXU  and  375 TGU/kg  feed)  and  therefore  the  Panel  concluded  that  the 
additive is safe for weaned piglets when used at the maximum recommended dose. The FEEDAP 
Panel considers that conclusions reached in piglets can be extended to pigs for fattening, provided that 
the same maximum dose applies. 
The applicant provided three long-term studies and three short-term studies. In two long-term trials, 
Natugrain
®  TS  significantly  improved  the  performance  of  the  pigs  for  fattening  at  the  minimum 
recommended dose (560 TXU and 250 TGU/kg feed). In addition, the metabolisable energy content of 
the  diet  was  significantly  improved  by  the  addition  of  Natugrain
®  TS  in  feed  at  the  minimum 
recommended dose in one balance trial. Therefore, the FEEDAP Panel concludes that Natugrain
® TS 
in feed at the minimum recommended dose (560 TXU and 250 TGU/kg feed) has the potential to be 
efficacious in pigs for fattening. Natugrain TS for pigs for fattening 
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BACKGROUND 
Regulation  (EC)  No  1831/2003
4  establishes  the rules governing the Community authorisation of 
additives for use in animal nutrition. In particular, Article 4(1) of that Regulation lays down that any 
person seeking authorisation for a feed additive or for a new use of a feed additive shall submit an  
application in accordance with Article 7. 
The European Commission received a request from  the company BASF SE
5 for authorisation of the 
product Natugrain
® TS, endo-1,4-beta-xylanase and endo-1,4-beta-glucanase, when used as a feed 
additive  for  pigs  for  fattening  (category:  zootechnical  additive;  functional  group:  digestibility 
enhancers) under the conditions mentioned in Table 1. 
According  to  Article  7(1)  of  Regulation  (EC)  No  1831/2003,  the  Commission  forwarded  the 
application  to  the  European  Food  Safety  Authority  (EFSA)  as  an  application  under  Article  4(1) 
(authorisation of a feed additive or new use of a feed additive). EFSA received directly from the 
applicant  the  technical  dossier  in  support  of  this  application.
6  According  to  Article  8  of  that 
Regulation, EFSA, after verifying the particulars and documents submitted by the applicant, shall 
undertake an assessment in order to determine whether the feed additive complies with the conditions 
laid down in Article 5. The particulars and documents in support o f the application were considered 
valid by EFSA as of 18 May 2011. 
The additive Natugrain
® TS is a preparation of endo-1,4-beta-xylanase and endo-1,4-beta-glucanase 
produced by two genetically modified strains of Aspergillus niger (CBS 109.713 and DSM 18404). 
This product is authorised for use in piglets (weaned) poultry species and ornamental birds.
7,8 
The European Food Safety Authority (EFSA) issued an opinion on the safety and efficacy of this 
enzyme preparation when used in piglets (weaned), chickens for fattening, laying hens, turkeys for 
fattening and ducks for fattening, including the assessment of the safety for the consumer, the user and 
the environment, as well as the safety aspects of the genetic modification (EFSA, 2008). A second 
opinion on the use of this product in avian species was adopted in 2011 (EFSA FEEDAP Panel, 
2011).
9 
TERMS OF REFERENCE 
According to Article 8 of Regulation (EC) No 1831/2003, EFSA shall determine whether the feed 
additive complies with the conditions laid down in Article 5. EFSA shall deliver an opinion on the 
safety for the target animals, consumer, user and the environment and the efficacy of the product 
Natugrain
®  TS  (endo-1,4-beta-xylanase  and  endo-1,4-  beta-glucanase),  when  used  under  the 
conditions described in Table 1. 
                                                       
4  Regulation (EC) No 1831/2003 of the European Parliament and of the Council of 22 September 2003 on additives for use 
in animal nutrition. OJ L 268, 18.10.2003, p. 29. 
5  BASF SE, 67056 Ludwigshafen, Rhein, Germany. 
6  EFSA Dossier reference: FAD-2011-0003. 
7  Commission Regulation (EC) No 271/2009 of 2 April 2009 concerning the authorisation of a preparation of endo-1,4-beta-
xylanase and endo-1,4-beta-glucanase as a feed additive for weaned piglets, chickens for fattening, laying hens, turkeys for 
fattening and ducks for fattening (holder of the authorisation BASF SE). OJ L 91, 03.04.2009, p. 5. 
8  Commission Implementing Regulation (EU) No 1068/2011 of 21 October 2011 concerning the authorisation of an enzyme 
preparation  of  endo -1,4-beta-xylanase  produced  by   Aspergillus  niger  (CBS  109.713)  and  endo-1,4-beta-glucanase 
produced  by  Aspergillus niger  (DSM  18404)  as a  feed  additive  for  chickens reared  for  laying,  turkeys  for  breeding 
purposes, turkeys reared for breeding, other minor avian species (other than ducks for fattening) and ornamental birds 
(holder of authorisation BASF SE). OJ L 277, 22.10.2011, p. 11. 
9  EFSA Journal 2011;9(5):2172 Natugrain TS for pigs for fattening 
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Table 1:   Description and conditions of use of the additive as proposed by the applicant  
Additive   Endo-1,4-β-xylanase; endo-1,4-β-glucanase 
Registration number/EC No/No 
(if appropriate)  4a7 
Category(ies) of additive  4. Zootechnical additives 
Functional group(s) of additive  (a) Digestibility enhancers 
 
Description 
Composition, description  Chemical 
formula 
Purity criteria 
(if appropriate) 
Method of analysis 
(if appropriate) 
Endo- 1, 4-β-xylanase  
EC 3.2.1.8 
Endo-1,4-β-glucanase  
EC 3.2.1.4 
Preparation of 
endo-1,4-β-
xylanase 
producted by 
Aspergillus 
niger 
(CBS 109.713 
and endo-1,4-
β-glucanase 
produced by 
Aspergillus 
niger (DSM 
18404) have a 
minimum 
activity of: 
Solid form: 
5600 TXU and 
2500 TGU/g 
Liquid form: 
5600 TXU and 
2500 TGU/g 
           
1 TXU is the amount of 
enzyme which liberates 5 
micromole of reducing 
sugars (xylose 
equivalents) from wheat 
arabinoxylan er minute 
at pH 3,5 and 55ºC 
1 TGU is the amount of 
enzyme which liberates 1 
micromole reducing 
sugars measured as 
glucose equivalents per 
minute at pH 3,5 and 
40ºC 
 
 
Trade name (if appropriate)  Natugrain®TS 
Name  of  the  holder  of 
authorisation (if appropriate) 
BASF SE, 67056 Ludwigshafen, Germany 
 
Conditions of use 
Species or 
category of 
animal 
Maximum Age 
Minimum content  Maximum content  Withdrawal period 
(if appropriate)  Units of activity/kg of complete feedingstuffs  
Pigs for 
fattening  -  560 TXU/250 TGU  -  - 
 
Other provisions and additional requirements for the labelling 
Specific  conditions  or  restrictions 
for use (if appropriate) 
1. In the directions for use of the additive 
and premixture, indicate the storage 
temperature, storage life, and stability to 
pelleting. 
2. For use in feed rich in non-starch polysaccharides 
(mainly beta-glucans and 
arabinoxylans), e. g. containing more 
than 30 % whea t, barley, rye and/or 
triticale. 
3. Recommended doses for kilogram of Natugrain TS for pigs for fattening 
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complete feedingstuffs: 
Pigs for fattening: 
560-840 TXU/250-375 TGU; 
  
Specific  conditions  or  restrictions 
for handling (if appropriate) 
For safety: breathing protection, glasses and gloves shall be used during 
handling.  
Post-market monitoring 
(if appropriate) 
BASF has a general traceability system and a complaint procedure in 
place,  including  procedures  for  recalls.  An  emergency  telephone 
number is printed on each label  
Specific  conditions  for  use  in 
complementary feedingstuffs 
(if appropriate) 
Not appropriate 
 
Maximum Residue Limit (MRL) (if appropriate) 
Marker residue  Species or category of 
animal 
Target tissue(s) or 
food products 
Maximum content in 
tissues 
Not appropriate  -  -  - Natugrain TS for pigs for fattening 
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ASSESSMENT 
1.  Introduction 
Natugrain
® TS is a feed additive that contains endo-1,4-beta-xylanase (EC 3.2.1.8; xylanase) and 
endo-1,4-beta-glucanase  (EC  3.2.1.4;  glucanase),  produced  by  two  genetically  modified  strains  of 
Aspergillus niger (CBS 109.713 and DSM 18404). The product is available in solid (Natugrain
® TS) 
and liquid (Natugrain
® TS L) forms. This additive is authorised for use in piglets (weaned), chickens 
for fattening, laying hens, turkeys for fattening and ducks for fattening. The applicant is now seeking 
for the extension of its use as a zootechnical additive for pigs for fattening at a dose range of 560 to 
840 TXU (thermostable xylanase units) and 250 to 375 TGU (thermostable glucanase units) per kg 
feed. 
The European Food Safety Authority (EFSA) issued an opinion on the safety and efficacy of the 
enzyme preparation when used in piglets (weaned), chickens for fattening, laying hens, turkeys for 
fattening and ducks for fattening, including the assessment of the safety for the consumer, the user and 
the environment, as well as the safety aspects of the genetic modification (EFSA, 2008). A second 
opinion on the product was adopted on its use as a feed additive for chickens reared for laying, turkeys 
for breeding purposes, turkeys reared for breeding, other minor avian species (other than ducks) and 
ornamental birds (EFSA FEEDAP Panel, 2011). 
The Panel on Additives and Products or Substances used in Animal Feed (FEEDAP) considers that the 
safety aspects, other than for the new target category, are covered in the previous opinions and would 
not be affected by the requested extension of use. Therefore, the present opinion focuses on the safety 
and efficacy of the product for the new target category. 
2.  Evaluation of the analytical methods by the  European Union Reference Laboratory 
(EURL) 
The EURL considered that the conclusions and recommendations reached in the previous assessment 
are valid and applicable for the current application.
10 
3.  Safety for the target species 
The applicant provided a tolerance study performed with weaned piglets that was previously evaluated 
by the FEEDAP Panel (EFSA, 2008). In this study, the piglets tolerated well a 100-fold overdose of 
the maximum recommended dose (840 TXU and 375 TGU/kg feed) and therefore the Panel concluded 
that the additive is safe for weaned piglets when used at the maximum recommended dose. 
The FEEDAP Panel considers that conclusions reached in piglets can be extended to pigs for fattening, 
provided that the same maximum dose applies. 
4.  Efficacy 
Three  long-term  and  three  short-term  experiments  with  pigs  for  fattening  were  presented  in  the 
dossier. 
4.1.  Long-term studies 
4.1.1.  First trial 
A total of 120 castrated male pigs (Topigs) were distributed in groups of 12 pigs per pen into two 
experimental treatments (five replicates per treatment).
11 The initial body weight of the animals was 
                                                       
10 The  full  report  is  available on  the  EURL  wesbite:  http://irmm.jrc.ec.europa.eu/SiteCollectionDocuments/FinRep-FAD-
2010-0034.pdf 
11 Technical dossier/Section IV/Annex 4.3.1.a1 and 4.3.1.a2 and Supplementary information April 2013/Annex 4.3.1.a3. Natugrain TS for pigs for fattening 
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around 28 kg and the pigs were under study until a final body weight of around 110 kg. A basal 
grower (25 to 60 kg) and finisher (60 to 110 kg) pelleted diet based on wheat, rye and barley was 
supplemented with Natugrain
® TS to provide 0 TXU/0 TGU or 560 TXU/250 TGU per kg complete 
feed, confirmed by analysis. Pigs were weighed individually (at the start, after 42 days, after 77 days 
and at slaughter), feed intake was registered by individual transponders and some carcase quality 
parameters were also measured at slaughter (data not shown). An analysis of variance (ANOVA) 
analysis was carried out with the pen as the experimental unit. 
Results are presented in Table 2. No animals died. No significant effects on animal performance were 
observed between the treatments. 
4.1.2.  Second trial 
A total of 144 pigs (hybrids, castrated males and females, sex separated) were distributed in groups of 
six pigs per pen (in four rooms with six pens each) into two experimental treatments (12 replicates per 
treatment).
12 The initial body weight was  around 23.5 kg and the animals were under study for 112 
days.  A pelleted diet based on wheat, barley, rye and soya bean meal was s upplemented with 
Natugrain
® TS to provide 0 TXU/0 TGU or 560 TXU/250 TGU per kg complete feed, confirmed by 
analysis.  An  ANOVA  was  carried  out  with  the  pen  as  the  experimental  unit,  considering  the 
interactions between treatments, rooms and pens (sex). As no interactions were found, a new statistical 
analysis was carried out to evaluate only the effect of treatment. 
No animals died. Final body weight was significantly improved by Natugrain
® TS (Table 2). No other 
parameters were affected. 
4.1.3.  Third trial 
A total of 288 pigs (Danbred hybrids, castrated males and females; 50:50) were distributed in 36 pens 
each (eight pigs per pen) and allocated to one of two experimental treatments.
13 The initial body 
weight was 34.7 kg and the animals were under study for 64 days. A mash diet based on wheat, barley, 
rye  and  soya  bean  meal  was  supplemented  with  Natugrain
®  TS  to  provide  0 TXU/0 TGU  or 
560 TXU/250 TGU per kg complete feed, confirmed by analysis. An ANOVA was carried out with 
the pen as the experimental unit. 
Mortality was low and not affected by treatment. Natugrain
® TS significantly improved daily weight 
gain and feed to gain ratio compared to the control group (Table 2). The duration of this trial was 
shorter than required but the level of daily gain was high and therefore the trial is considered as 
acceptable. 
Table 2:   Effect of Natugrain
® TS on the performance of pigs for fattening 
Trial 
Natugrain
® 
TS 
TXU/TGU 
per kg feed 
Body weight (kg)  Days to 
slaughter 
Daily 
weight gain 
(g) 
Daily feed 
intake 
(kg) 
Feed 
to gain 
ratio 
Mortality 
Initial  Final 
1 
0/0  28.3  108.4  110  728  2.31  3.17  0/60 
560/250  28.4  109.8  109  745  2.32  3.12  0/60 
2 
0/0  23.2  91.0
a  112  601.7  2.01  3.35  0/72 
560/250  23.7  93.4
b  112  618.3  2.01  3.25  0/72 
3 
0/0  34.7  105.1  64  1 099
a  2.94  2.68
b  4/144 
560/250  34.7  107.6  64  1 140
b  2.96  2.59
a  3/144 
a,b Values in the same column within a trial with different superscripts are significantly different (P < 0.05). 
                                                       
12 Technical  dossier/Supplementary  information  November  2012/Annex  ii.1  and  Supplementary  information  April 
2013/Annex 4.2.3.a1. 
13 Technical  dossier/Supplementary  information  November  2012/Annex  ii.2  and  Supplementary  information  April 
2013/Annex 4.2.1.a5. Natugrain TS for pigs for fattening 
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4.2.  Short-term studies 
The first trial
14 was a combined digestibility and balance trial performed in barrows (hybrid) of 45 kg 
body weight. A total of 12 pigs were used, six per treatment per period. Two periods were followed , 
resulting in 12 experimental units per treatment. A basal diet based on wheat, barley, rye and soya 
bean meal (gross energy content 16.6  MJ/kg)  was supplemented  with  Natugrain
®  TS  to  provide 
0 TXU/0 TGU  or  560 TXU/250 TGU  per  kg  feed,  confirmed  by  analyses.  Feeds  were  offered 
restrictedly as coarse meal at 2.6 times maintenance (450 kJ metabolisable energy (ME)/kg
0.75/day). 
Two experimental periods of 14 days were followed, with nine days of adaptation and five days of 
total faeces and urine collection (urine was collected in sulphuric acid). Measurements were done to 
study  the  total  tract  digestibility  of  nutrients  (crude  protein,  crude  fat,  crude  fibre,  nitrogen-free 
extractives (NFE), neutral detergent fibre (NDF), acid detergent fibre (ADF), energy) and on the ME 
content of the diets. The faecal digestibility of all nutrients considered was significantly improved by 
Natugrain
®  TS  and  the  ME  content  of  the  diet  was  increased  significantly  from  13.13 MJ/kg  to 
13.54 MJ/kg (P < 0.05). 
Supporting evidence on the mode of action was provided in two digestibility trials with pigs in which 
digestibility for dietary components was studied. The first
15 included the study of ileal and total tract 
digestibility of dry matter, crude protein, crude fat, crude fibre,  NFE, NDF, ADF and energy;  the 
second
16 included the study of total tract digestibility of crude protein, organic matter and energy. The 
results showed that total tract (trials 1 and 2) and ileal (trial 1) digestibility of the energy (and of the 
other components) were significantly higher in the pigs receiving the additive at the recommended 
dosage. 
4.3.  Conclusions on efficacy 
In two long-term trials, Natugrain
® TS significantly improved the performance of the pigs for fattening 
at the minimum recommended dose (560 TXU and 250 TGU/kg feed). 
The mode of action was illustrated in three short-term experiments. In one of these experiments, the 
ME content of the diet was significantly improved by Natugrain
® TS at the minimum recommended 
dose. 
Therefore,  the  FEEDAP  Panel  concludes  that  Natugrain
®  at  the  minimum  recommended  dose 
(560 TXU and 250 TGU/kg feed) has the potential to be efficacious in pigs for fattening. 
CONCLUSIONS 
The two formulations (liquid and solid) of the additive are considered to be equivalent regarding the 
safety and efficacy for the target species when used at the same level. 
The FEEDAP Panel considers that, since the additive has been demonstrated to be safe for piglets at 
the dose of 840 TXU and 375 TGU per kg feed, this conclusion can be extended to pigs for fattening, 
provided that the same dose applies. 
Supplementation of the feed for pigs for fattening with Natugrain
® TS at the minimum recommended 
dose (560 TXU and 250 TGU/kg feed) resulted in an improved performance of the pigs for fattening 
in two trials and in a better utilisation of the energy in a third trial. Therefore, the FEEDAP Panel 
concludes that Natugrain
® TS has the potential to be efficacious in pigs for fattening at the minimum 
recommended dose. 
                                                       
14 Technical dossier/Supplementary information April 2013/Annexes 4.4.1a1 and 4.4.1a2. 
15 Technical dossier/Section IV/Annex 4.2.1.a. 
16 Technical dossier/Section IV/Annex 4.2.2.a. Natugrain TS for pigs for fattening 
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